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Decision-makingAn experimental study was designed to examine cognitive biases within forensic anthropological non-metric
methods in assessing sex, ancestry and age at death. To investigate examiner interpretation, forty-one non-
novice participants were semi randomly divided into three groups. Prior to conducting the assessment of the
skeletal remains, two of the groups were given different extraneous contextual information regarding the sex,
ancestry and age at death of the individual. The third group acted as a control group with no extraneous contex-
tual information. The experimentwas designed to investigate if the interpretation and conclusions of the skeletal
remains would differ amongst participants within the three groups, and to assess whether the examiners would
conﬁrmor disagreewith the given extraneous contextwhen establishing a biological proﬁle. The results revealed
a signiﬁcant biasing effectwithin the three groups, demonstrating a strong conﬁrmation bias in the assessment of
sex, ancestry and age at death. In assessment of sex, 31% of the participants in the control group concluded that
the skeleton remains were male. In contrast, in the group that received contextual information that the remains
were male, 72% concluded that the remains were male, and in the participant group where the context was that
the remains were of a female, 0% of the participants concluded that the remains were male. Comparable results
showing bias were found in assessing ancestry and age at death. These data demonstrate that cognitive bias can
impact forensic anthropological non-metric methods on skeletal remains and affects the interpretation and con-
clusions of the forensic scientists. This empirical study is a step in establishing an evidence base approach for
dealing with cognitive issues in forensic anthropological assessments, so as to enhance this valuable forensic sci-
ence discipline.
© 2013 Forensic Science Society. Published by Elsevier Ireland Ltd. Open access under CC BY-NC-ND license.1. Introduction
The complexity of data analysis and interpretation in forensic cases has
been emphasised as one of the main issues in forensic science [1]. Con-
cerns about the admissibility of evidence and expert witnesses have
been raised extensively in regard to validation and error rates in tech-
niques used by forensic scientists [2]. The National Academy of Science
in theUS and the Forensic Regulator in theUKhavehighlighted the review
of standards and process within disciplines undertaking forensic science
and underlined the potential for subjective interpretations and bias [3].1.1. Cognitive bias
The issues of cognitive bias and its potential effects in forensic science
and investigations have been increasingly discussed and described with
empirical research demonstrating the effect of cognitive bias in decision-
making within numerous forensic ﬁelds [4–9]. Research has shown thatand Crime Science, University
, United Kingdom. Tel.: +44 20
Nakhaeizadeh).
y Elsevier Ireland Ltd. Open access undecision-making can be inﬂuenced by cognitive processes and cause fo-
rensic experts to modify their judgements [10,11]. The body of literature
within forensic science and biasability has over the years recognised dif-
ferent sources andprecipitators of cognitive inﬂuences, and conﬁrmation
bias in particular, that include time pressure [12], expectations [13], pre-
existing beliefs [14] andmotivation [15] which have been demonstrated
to affect the ﬁnal evaluations of forensic experts [16].
Studies within the ﬁngerprint domain and DNA have demonstrated
that experts were more likely to be biased when they were subjected
to different types of extraneous contextual information [7,9]. In many
cases, experts reached different conclusions on previous decisions
when provided with extraneous contextual information [10]. It is clear
that bias may impact data collection, analysis, interpretation and con-
clusions. It is therefore imperative that each forensic discipline exam-
ines the potential effects and presence of bias, and take measures to
minimise them (appropriate measures, when needed, and that they
are proportionate, see [17]), including theﬁeld of forensic anthropology.
1.2. Forensic anthropology
Forensic anthropology is a branch of applied physical anthropology
that includes a spectrumofmethods and skillsmodiﬁed fromamultitudeder CC BY-NC-ND license.
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methods to questions of medico-legal concerns [19]. Forensic anthropol-
ogists are trained to provide a biological proﬁle (osteobiography) by
using methods that enable them to provide information about an
individual's sex, age, ancestry and stature [20], in addition to assisting
in identiﬁcation and the cause of death.
Recently there has been increased attention and interest in critically
assessing someof the techniques used by forensic anthropologists. For ex-
ample, in the US, the Daubert standard (1993) increased the drive to re-
evaluate themethods applied [21,22]. Issues such as validation, biasability
and error rates have been highlighted and assessed with recent research
and re-evaluation of the methods used in the discipline [23,24].
However, there is still a lack of empirical studies in forensic anthro-
pology examining cognitive inﬂuences that might arise and affect the
judgement andﬁnal evaluation of the forensic anthropologist, especially
when applying visual methodologieswhen assessing a biological proﬁle
on skeletal remains. The non-metricmethod relies on human examiners
making a variety of subjective judgments,which could potentially result
in experts being susceptible to bias. In a pilot web-based study,
Nakhaeizadeh et al. [25] used pictures of skeletons to examine if partic-
ipantswere susceptible to cognitive biases in traumaanalysis. This study
examined the existence of bias using real skeletal remains, whereby
physical anthropologists had to determine sex, ancestry, and age at
death. The results indicated that bias played a role in such analysis.
2. Methodology
2.1. Research design
Based on previous research conducted by Dror and Charlton [7] on
biasability in the ﬁngerprint domain and the previous pilot study by
Nakhaeizadeh et al. [25] on cognitive bias in trauma assessment, an
experimental study was designed and developed to examine cognitive
biases within forensic anthropological non-metric methods in assess-
ments of sex, ancestry and age at death. To examine the biasability of
forensic interpretation, participants within the ﬁeld of physical anthro-
pologywere asked to establish a full biological proﬁle of a skeleton. Par-
ticipants were semi randomly divided into three groups where two of
the groups were given extraneous contextual information before
conducting the analysis. The third group was a control group that re-
ceived no contextual information prior to the analysis. The experiment
was designed to investigate whether the examiners would be affected
by the extraneous context, when establishing the biological proﬁle.
2.2. Materials
One adult skeleton was selected from the skeletal collections curated
by the Centre for Human Bioarchaeology (CHB) at the Museum of
London. The skeletal remains used for this research were excavated
from St Bride's Lower Churchyard in 1990 by the Museum of London
Archaeology Service (MoLAS)—(site code: FAO90, context number:
1474) and were analysed and recorded on to the Wellcome Osteological
Research Database (WORD). The remains and cemetery were dated to
the PostMedieval periodwith adate range for thepart of the cemetery ex-
cavated to 1770–1849. The selection of this individual was made through
the search of the online data from the WORD data accessed through the
CHBwebsite. The record for the selected individual states that the remains
were a probable female, with an age range of 36–45 years, there was no
gross observable pathology and bone preservation was very good. Ances-
try was not recorded, the methods and applications to ascertain ancestry
are not a recorded feature of the WORD database, but if morphological
features are observed for an individual they will be recorded. This prob-
able female did not exhibit any marked or pronounced features to sug-
gest that they were anything other than Caucasian.
The skeletal remains were of a full body, and included a complete
skull, andmandible,with themajority of postcranial elements presentedin a good condition. This made it possible to conduct a visual biological
proﬁle on sex, ancestry and age at death determination (see Fig. 1).
The skeletal remains also had some ambiguous features, where themor-
phological traits of the skull and pelvis showed no clear signs of female
or male characteristics. This was of particular signiﬁcance in this study
because cognitive biases are more prevalent in ambiguous cases.
2.3. The contextual information
The extraneous contextual information provided to two of the partici-
pant groups before conducting their analysis, included elements such as
DNA results indicating gender speciﬁc information, origin of the skeleton
and age at death estimation. To examine if the contextual information
had an effect on the judgement of the participants and their ﬁnal evalua-
tion of the remains, the contextual information provided to the two groups
of participants contradicted eachother in termsof sex assessment, ancestry
and age at death (see Table 1). Thismade it possible to compare the differ-
ent groups anddeterminewhether therewas a signiﬁcant difference in the
evaluation of the skeletal remains as a function of the contextual informa-
tion theywere exposed to. The third groupwas a control andwas provided
with no contextual information regarding sex, ancestry and age at death.
The contextual information also stated that the research was a col-
laboration between University College London, Museum of London
and Law enforcement agencies. This was important so as to make it as
authentic as possible for the participants, as it has been shown that if
participants do not believe the contextual information provided it is
not possible to assess whether there are any biasing effects in the deci-
sion-making [11]. The contextual information was audio recorded and
played for each participant so as tomake things as consistent as possible
within each experimental condition.
2.4. Participants
All forty-one participants had experience and qualiﬁcation in the ﬁeld
of physical anthropology, forensic pathology or osteology. Participants
were not informed that the study was being undertaken to assess bias,
as doing so would have impacted upon their performance. Participants
were instead told that the study was to conduct a biological proﬁle on
skeletal remains from one complete individual by applying non-metric
methods to analyse self-assessments and conﬁdence level in using some
of the most common techniques applied in forensic anthropology. This
provided no further risk to participants, and followed standard ethical
considerations and approval for incomplete disclosure of research objec-
tives. All participants provided informed consent, and were anonymised
following standard data protection protocols. Participants conducted the
study over a three-month period at theMuseum of London's Clore Learn-
ing Centre (CLC) provided by the Centre of Higher Education programme.
Each participant was semi-randomly divided into one of the groups in
order to ensure that each group had equally divided participants within
each level of education, gender and professional background.
2.5. Procedure
The skeletal remains were laid out in anatomical order. Participants
conducted the analysis alone with no one else present. The experiment
took about 30 min to complete. However, to avoid time pressure, each
participant was given up to 1 h to conduct their analysis.
After listening to the audio-recorded information, participants ﬁlled
in a questionnaire about their owngender, level of education, profession-
al bodies and general conﬁdence level in assessing non-metric methods
on skeletal remains. Participants were given access to visual methodolo-
gy aid sheets for sex, ancestry and age at death estimations, a list com-
bined from the methods used by the Museum of London including the
majority of all non-metric assessments available for each stage.
Participants were asked to follow the biological proﬁle form by fol-
lowing the order given, startingwith assessing the sex of the individual,
Table 2
Summary of the participants.
Group A Group B Group C
Sex
Female 4 8 4
Male 10 6 9
Student/professional
Fig. 1. Photograph of the skeletal remains used in this study (the red shading in the diagram marks the skeletal elements that are present).
210 S. Nakhaeizadeh et al. / Science and Justice 54 (2014) 208–214followed by ancestry and age at death estimation. The age classes used
in this research were adapted from the Museum of London's osteologi-
cal/anthropological skeletal manual. For sex, ancestry and age at death
assessments, each section was sub-divided in order to ensure that all
methods possible were applied to the skeleton.
All participants were allowed to conclude “undetermined” as an op-
tion at every stage of the analysis. After each analysis conducted for sex,
ancestry and age at death estimation participants were given a scale of
four ranges, Not Conﬁdent, Neutral, Conﬁdent, and Very Conﬁdent to as-
sess their level of conﬁdence for each examination. This was included
to make it more believable that the study was about conﬁdence level
and not biasability. At the end of the analysis participants were told to
summarise their ﬁndings in a short sentence and place their answer
charts in a sealed envelope.Student 8 9 10
Professional 6 5 3
Current/highest education
Student MSc 4 5 9
Student PhD 4 4 1
Professional MSc 0 1 1
Professional PhD/MD 6 4 2
Occupation
Academic/forensic anthropologist 3 3 1
Academic/forensic archaeologist 0 1 1
Academic/osteologist 1 1 12.6. Statistical analysis
The data was converted into numerical coding in order to run statis-
tical comparison and analyse the results. The Chi-Square test was used
in participants' sex, ancestry and age at death assessments to examine
whether there was a signiﬁcant difference between the groups as a
function of the extraneous contextual information.Table 1
Summary of the contextual information across participant groups.
Group A Group B Group C
Context A Context B Control
Gender: Male Gender: Female Gender: No context
Ancestry: Caucasian Ancestry: Asian Ancestry: No context
Age at death: 25–30 Age at death: 50–55 Age at death: No context3. Results
3.1. Descriptive statistics
Table 2 presents the demographic and background summaries of the
forty-one participants in this study.Academic/forensic pathologist 2 0 0
Years of experience
1–5 1 2 1
5–10 2 2 1
N10 3 1 1
General conﬁdence level
Not conﬁdent 0 0 0
Neutral 1 3 6
Conﬁdent 12 10 7
Very conﬁdent 1 1 0
Fig. 2. Sex assessments for each group.
211S. Nakhaeizadeh et al. / Science and Justice 54 (2014) 208–2143.2. Comparing the groups for sex determination and biasability
There were fourteen participants in the male context (group A),
fourteen in the female context (group B), and thirteen participants in
the control group (group C). In the group given male context (group
A), ten out of fourteen participants assessed the skeleton to be male,
and four female. In the group given female context (group B), all four-
teen participants assessed the skeleton to be female. In the control
group (group C) four participants assessing the skeleton to be male
and nine participants female (see Fig. 2).
3.2.1. Chi-Square comparing all three groups in sex assessment
The Chi-Square test was used to statistically determine whether the
distribution of categorical variables between each group differedTable 3
Sex assessment analysis.
Chi-Square sex assessment Pearson's Chi-Square Asymp sig.
Groups A vs. B vs. C
(n = 41)
23.037 0.000
Groups A vs. C
(n = 27)
9.001 0.011
Groups B vs. C
(n = 27)
5.057 0.025
Groups A vs. B
(n = 28)
21.000 0.000
Fig. 3. Ancestry assessmsigniﬁcantly from one and other. The Chi-Square test revealed a highly
signiﬁcant difference, with a Chi-Square, b0.000, and a p-value of
b0.01 (see Table 3).
3.2.2. Chi-Square test comparing groups A (male context) and C (no context)
The result of the Chi-Square test between group A (male context)
against the control group (C) with no contextual information, revealed
a signiﬁcant difference, with a Chi-Square, b0.011, and a p-value of
b0.05, and participants sex determination, with a higher response of
male estimations in group A compare to group C (see Table 3).
3.2.3. Chi-Square test comparing groups B (female context) and C (no
context)
The Chi-Square test between group B (female context) against the
control group (C) with no contextual information, reveals a signiﬁcant
difference with a Chi-Square, b0.025, and a p-value of b0.05, and partic-
ipants sex determination, with higher female responses in group B com-
pare to group C (see Table 3).
3.2.4. Chi-Square test comparing groups A (male context) and B (female
context)
The Chi-Square test comparing group A (male context) against
group B (female context) reveals a highly signiﬁcant difference with a
Chi-Square, b0.000, and a p-value of b0.01, demonstrating a higher dis-
tribution ofmale responses amongst participants in group A, and higher
distribution of female responses in group B (see Table 3).ents for each group.
Table 4
Ancestry assessment analysis.
Chi-Square ancestry assessment Pearson's Chi-Square Asymp sig.
Groups A vs. B vs. C
(n = 41)
16.279 0.003
Groups B vs. C
(n = 27)
8.775 0.012
Groups A vs. B
(n = 28)
9.333 0.009
Table 5
Age at death assessment analysis.
Chi-Square sex assessment Pearson's Chi-Square Asymp sig.
Groups A vs. B vs. C
(n = 41)
16.705 0.010
Groups A vs. C
(n = 27)
3.939 0.268
Groups B vs. C
(n = 27)
5.978 0.113
Groups A vs. B
(n = 28)
12.831 0.002
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All fourteen participants in the group given Caucasian context
(group A) assessed the skeleton Caucasian. The group given Asian con-
text (group B), seven participants assessed the skeleton to be Caucasian,
four assessed Asian and three participants were undetermined in their
analysis. All fourteen participants in the control group assessed the skel-
eton as Caucasian (see Fig. 3).
3.3.1. Chi-Square test comparing all three groups in ancestry
The Chi-Square test used to compare the counts of the categorical re-
sponses between all three groups revealed a highly signiﬁcant differ-
ence between the three with a Chi-Square b 0.003 and a p-value of
b0.01 (see Table 4). No Chi-Square test was applied for groups A and
C because ancestry responses were in agreement for both groups, indi-
cating no signiﬁcant difference (see Table 4).
3.3.2. Chi-Square test comparing groups B (Asian context) and C (No
context)
The Chi-Square test comparing group B (Asian context) against group
C (no context) revealing a signiﬁcant difference with a Chi-Square,
b0.012, and a p-value of b0.05, between the two groups in ancestry as-
sessments, demonstrating a higher response of Asian and Undetermined
distribution amongst participants in group B, compared to group C
where the responses from all participants were Caucasian (see Table 4).
3.3.3. Chi-Square test comparing groups A (Caucasian context) and B
(Asian context)
The Chi-Square test revealed a signiﬁcant difference with a Chi-
Square, b0.009, and a p-value of b0.01, with all participants in group
A assessing the ancestry as Caucasian whilst in group B there was a
range of answers between Asian, Caucasian and Undetermined amongst
participants (see Table 4).Fig. 4. Age at death assessm3.4. Comparing the groups for age at death estimation and biasability
The demographic and summary of participants' age at death assess-
ment in each group is presented in Fig. 4.
3.4.1. Chi-Square test comparing all three groups in age at death estimation
The Chi-Square test used to investigate the distribution of categori-
cal variables between all groups indicates a signiﬁcant difference with
a Chi-Square, b0.010 and a p-value of b0.05 (see Table 5).
3.4.2. Chi-Square test comparing groups A (25–30 years) and C (no context)
Chi-Square test revealed no signiﬁcant difference in age at death
estimation between group A (bias context) and group C (control) (see
Table 5).
3.4.3. Chi-Square test comparing groups B (50–55 years) and C (no context)
The Chi-Square test revealed no signiﬁcant difference in age at death
estimation between group B (bias context) and group C (control) (see
Table 5).
3.4.4. Chi-Square test comparing groups A (25–30 years) andB (50–55 years
context)
The Chi-Square test between groups A and B indicates a signiﬁcant
difference with a Chi-Square, b0.002, and a p-value of b0.05, with the
majority of participants age assessments in group A being 26–35 years
of age and in group B being distributed between 26 and 45 and
N46 years of age (see Table 5).
4. Discussion
As previous ﬁndings within the ﬁngerprint domain and DNA have
demonstrated, experts reached different conclusions on identical printsents for each group.
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[7,9]. Similar results were found in this study. In assessment of sex,
the control group was divided with 31% assessing the remains to be
male and 69% female. However, in the group that received extraneous
contextual information that the remains were male, 72% indicated
the remains were male, 14% female and 14% undetermined in their
conclusion. Of the group that was given the context that the remains
were of a female, 100% of the participants concluded the remains to
be female.
This clearly demonstrates that the context provided prior to anthro-
pological assessment is of great biasing power, causing selective atten-
tion to the evidence and even overriding the actual physical evidence
present. The study shows that when the data quality is ambiguous, the
existence of contextual information will inﬂuence the interpretation of
the participants toward an agreement with the context provided,
resulting in participants focussing on characteristics of the skeleton
that validate and conﬁrm the extraneous context.
Similar results were shown in ancestry. Assessing ancestry from
discrete traits is not an easy undertaking. Traditional approaches to an-
cestry assessments in forensic anthropology used inmost forensic labo-
ratories are based on non-empirical studies, with difﬁculties
establishing a single known trait to be exclusively found in only one
population [22]. This study demonstrates that the current methodolog-
ical non metric assessments in ancestry are not only a concern in terms
of their reliability, but also the issue of the methodology being vulnera-
ble to bias interpretations. The ancestry assessments of the participants
in the group given Caucasian contextual information before conducting
their analysis (group A), demonstrated that 100% of the participants
assessed the ancestry of the skeleton to be Caucasian. This ﬁnding was
also found in the control group where 100% of the participants reached
the same conclusion. However, only 50% of the participants in the group
given Asian context prior to their assessment of the physical evidence
(group B), assessed the ancestry to beCaucasian, the other 50% of partic-
ipants were either undetermined in their decisions (21%) or, concluded
the remains to be of Asian ancestry (29%).
Even though bias is most often observed in ambiguous cases, this
result indicates that bias can even have an effect when the morpholog-
ical characteristics are clear. The skeletal remains of the individual used
in this study indicated a Caucasian ancestry of what is thought to be
Caucasian features from the anthropological textbooks [22], which sug-
gestswhy all participants in the control group also assessed the skeleton
to be Caucasian. This shows that even though cognitive errors are less
pronounced in non-ambiguous cases, it can still distort the objective
processing and interpretation of data, causing some participants in the
Asian given context group to arguably see what they expected to see.
Comparable results were observed in Nakhaeizadeh et al. [25] studying
trauma analysis where the majority of biased interpretations of trauma
characteristics within themass grave context did not only appear in the
ambiguous pictures, but also in pictures illustrating clear signs of no
trauma traits.
In assessment of age at death, a signiﬁcant difference was observed
between all three groups. There was a distinct difference between the
two biasing groups (groups A and B) where there was a tendency to
estimate the individual younger/older depending on the extraneous con-
text. In group A, given contextual information that the skeletal remains
were from a young adult (aged 25–30), 78% of the participants estimated
the age of death to be between 26 and 35 years, in contrast to group B
given contextual information regarding the individual to be 50–55 years
of age, where only 14% of participants estimated 26–35 years, 50% esti-
mated the individual to be 36–45 years and 36% estimated N46 years.
In the control group (group C) 8% of the participants assessed the age at
death to be 18–25 years, 46% assessed 26–35 years, 38% assessed
36–45 years and 8% assessed age at death N46 years. This not only raises
the issue regarding the tendency to overestimate young individuals and
underestimate older individuals when assessing age at death [19], but
also that extraneous context will affect the conclusion.The researchwithin the ﬁeld of decision-making has highlighted the
dynamic and active nature of human information processing and how it
makes experts distort incoming data, resulting in bias conclusions
[7,10]. It has been demonstrated that these vulnerabilities are not limit-
ed to a speciﬁc ﬁeld, with similar cognitive biasing issues being demon-
strated across numerous forensic disciplines [11].
This study has begun to reveal the cognitive process involved in
decision-making within the forensic anthropological domain. Experts
make decisions on a daily basis regarding sources of evidence, and
understanding the process of such judgments in forensic science is fun-
damental, however, this has arguably been disregarded in many
domains including the ﬁeld of forensic anthropology. By not considering
the underlying cognitivemechanisms in force, it is possible that thiswill
result in unproductive ways to countermeasure their outcome, which
has been shown in many cases to have severe consequences [3].
Considering how science and law continue to interrelate and that the
issue of scientiﬁc standardswithin the forensic disciplines has arisen, the
forensic anthropology community must be committed to addressing
these issues and providing analysis that is of the highest quality and
reliability that takes these issues into account. At present, there are no
agreed upon standards for the application of forensic anthropology and
biological proﬁling, where the parameters regarding biological proﬁling
vary considerably amongst practitioners and forensic anthropological in-
stitutions [21,24].
Nevertheless, the ScientiﬁcWorking Group for Forensic Anthropology
(SWGANTH) has developed consensus guidelines for the discipline,
where various topic areas in forensic anthropology that could beneﬁt
from documented standardised guidelines have been acknowledged,
and where limitations within non-metric methods have been highlight-
ed. However, despite best efforts, there is still a lack in the guidelines
and the body of literature within forensic anthropology regarding testing
for, and dealing with, cognitive biases.
Even though a number of studies have been conducted to examine
error rateswithin anthropologicalmethods [22,23], the potential for cog-
nitive biases has seldom been evaluated. This is one of the ﬁrst experi-
mental research studies in forensic anthropology to provide empirical
data that has examined the impact of extraneous contextual information
and conﬁrmation biases in forensic anthropological visual assessments.
The ﬁndings from this study have exposed cognitive ﬂaws in conducting
objective and impartial evaluations of skeletal remains and question the
reliability of visual methodologies in ambiguous cases. Anthropological
visual methodologies will continue to be needed in the future to deal
with skeletal remains that are partly distorted andnot ideal formetric as-
sessments. Ideally multiple morphological features are used in assessing
skeletonised remains, which is not always possible in forensic contexts
[18]. The skeletal remains could be damaged due to bad preservation,
and in some cases even burned and fragmented [20], resulting in com-
plex and ambiguous scenarios. Forensic case scenarios become even
more difﬁcult when taking into account cognitive processes involved in
complex decision-making.
As it has been debated [2,21], by the National Academy of Science in
the US, the Forensic Regulator in the UK and recently by the UK Law
Commission (2011), there are signiﬁcant issues with expert opinions
in court, and the presentation of erroneous information will not only
bias judgements of those assessing the evidence in a case, but will also
change the way in which evidence is presented during a trial which
could have a major impact on the ﬁnal verdict [11].
Only by revealing vulnerabilities of cognitive biases in methodolo-
gies can the forensic anthropology community develop more valid,
transparent and reliable techniques where decisions will be more ro-
bust and admissible in a court of law. Therefore, there is a necessity
for rigorous protocols and crucially research needs to be developed to
guide these subjective interpretations and ﬁnd solutions to mitigate
these effects based on an empirical evidence base.
From a cognitive perspective, perceptions are never completely ob-
jective [7], and there will always be a potential of human observer
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interaction between contextual information in the domain of forensic
anthropology and biological proﬁling is required. Questions such as
how does cognition relate to forensic anthropology, and how can it
enhance forensic work needs to be evaluated. As this research has
established empirically that forensic anthropologists are inﬂuenced by
contextual information, further research should now use different ma-
nipulations to examine in greater complexity when such factors affect
performance and render expert judgements compromised and equally
when they do not, and only thenwill it be possible to establish appropri-
ate counter measures.
5. Conclusion
This study identiﬁes that decisions of forensic anthropologists based
on visual assessments are vulnerable to extraneous contextual informa-
tion. This study speciﬁcally demonstrated that the contextual informa-
tion determined the conclusion of the forensic anthropologist in visual
assessments. The results revealed a signiﬁcant biasing effect, demon-
strating conﬁrmation bias within participants' assessments of sex,
ancestry and age at death.
Studies within cognitive bias and forensic anthropology have an im-
portant role to play in the future development of the creditability of the
discipline. At present, there is a lack of such studies that scientiﬁcally
contribute to recognise the cognitive ﬂaws and limitations within the
methods applied in anthropological assessments.
This study has empirically started to identify the degree of cognitive
bias and the problems it can cause within interpretations in forensic an-
thropological assessments, by testing for bias in non-metric methods.
Cognitive bias can never be removed entirely but it can be acknowl-
edged, restrained and thus alleviated. Within visual assessment, it is
clear that the context is inﬂuencing the conclusion of the forensic an-
thropologist. By starting to acknowledge the power of psychological
inﬂuences within forensic anthropology, careful design in technology,
case management, analytical processes and blind testing can be impor-
tant tools to minimise contextual biases.
Collaboration between forensic anthropology and cognitive science is
essential in order to establish effective and practical workshops that
focus upon critical analyses of methods and the observer effect. Equally
it is important to establish solutions regarding cognitive issues, dissemi-
nated across all forensic domains. The study presented here has only
begun to unravel the cognitive process involved in forensic anthropolog-
ical analysis, where bias has been recognised to have an effect in visual
assessments of ambiguous skeletal remains. It is clear that additional
studies are necessary within the discipline in order to understand the
power of cognitive bias, and how tomitigate its effect by acknowledging
theweaknesses and thus strengthening the creditability of the methods,
and the ability of forensic anthropology to provide robust and valuable
intelligence and evidence in forensic investigations.
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